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absorption of carbon dioxide, 395 
absorption with chemical reaction, 63 
absorption equilibrium data, 181 
absorption, gas, in fluids, 354 
absorption of hydrogen sulfide, 66 
absorption, oxidative, 62 

absorption of oxygen, 67 

absorption of photons, 839 
absorption of polymer gels, 578 
absorption in sodium sulfate solution, 217 
absorption in water solution, 217 
acetic acid-water system, 697 
acetone, 670, 871, 875 

acid end groups, 421 

acrylic bed material, 101 

activated carbon, 197, 680, 786 
activated sludge process, 368 
activation energy, 49, 418 

additive /solvent combinations, 118 
additive, sprays, 114 

additive, polymeric, 111 

adhesion mechanism, 

adiabatic adsorption bed, 681 

adiabatic flame temperature, 193 
adsorbates, 199 

adsorbent, biofilm, 788 

adsorption bed, 679 

adsorption capacity, restoration of, 179 
adsorption in carbon column, 786 
adsorption of carbon particles, 178 
adsorption in fixed bed, 784 
adsorption isotherm of dye, 696 
adsorption isotherm of homologues, 197 
adsorption isotherm, Langmuir, 705 
adsorption isotherm measurements, 201 
adsorption isotherm of pyridine, 595 
adsorption of organic homologues, 197 
adsorption of organic molecules, 198 
adsorption of pyridine, 593 
adsorption-regeneration measurement, 177 
adsorption, solute, 199 


adsorption in surfactant-polymeric film, 688 


aerated agitation, 487 

aerobic biofilm growth, 792, 796 
aerobic microbial process, 748 
aerodynamic condensate flow, 196 
aerodynamic shear stress, 196 
aerosol collection, 156 

air flow rate, 192 

air flow in reactor, 600 

air jet, round, 673 

air stream, particle in, 806 
air-water system, 383, 498 
alcohols, 201 

algebraic design equation, 609 
algorithms in process simulation, 182 
aliphatic alcohols, isomers of, 208 
aluminum-bismuth system, 148 
aluminum-copper system, 148 
aluminum potassium sulfate, 712 
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Subject 


amines, 662 

ammonia, 504, 524, 617 

ammonia diffusivity for, 495 

ammonia dissociation, 505 

ammonia exchange, 494 

ammonium molybdate, 51 

anhydrous salt, 51 

annular chromatograph for separation, 705 
annular shear layer, 674 

annulus, eccentric, 877 

anoxic biofilm growth, 792 

aqueous flow rate, 443 

aqueous-phase adsorption isotherms, 198 
aqueous reaction in uranium deposition system, 


aqueous solution, 178, 197, 874 
Archimedes number, 484 

argon, 471, 481, 510, 857 
aromatics, 662 

Arrhenius equation, 481 

Arrhenius fits, 308 

Arrhenius plot, 506, 814, 857 
asphaltenes, 295 
association-adsorption reaction, 199 
asymptotic approximations, 32 
autocatalysis, 649 

autocorrelation of stirred cell, 503 
axial dispersion model, 227, 367 
axial gas conversion profiles, 27 
axial gas velocity, 531 

axial laminar flow, 877 

axial mixing, 236, 398 

axial particle dispersion, 491 

axial solid velocity, 531 
axisymmetric bodies of revolution, 356 


backmixing vs. steady-state concentration, 843 
bacterial activity in treatment process, 786 
bacterial parameters for anoxic growth, 798 
bacterial parameters in biofilm, 795 

batch distillation, 784 

batch stirred vessel, 458 

batch suspension crystallizer, 865 

beam hardening effect, 645 

bed resistance ratio, 860 

Belle Ayr coal, 305 

benzene, 230, 663, 680 

benzoic acid, 524 © 

benzylalcohol, 689 

bidisperse porous catalyst, 646 

bilayer film model, 786 

binary hydrocarbon mixtures, 261 

binary mixing, 18, 257, 858 

biological reactor, 520 

biomass energetic yield, 752 

biomass, pyrolysis of, 518 

Biot number, 637, 692 

bituminous coal, 304 

blade-coating equation, 666 

blood damage model, 574 

blood, viscosity of, 571 


blowers, performance data for, 341 
boiling function, convective, 840 
boric oxide deposition, 191 
boron-containing species, 191 

boron trichloride flow rate, 192 
borosilicate glass tube, 258 

boundary layer theory, 314, 673 
boundary layer transport of particles, 310 
buble assembly model, 158 

bubble column, hydrodynamics in, 213 
bubble column, liquid in, 654 
bubble column, mass transfer in, 213 
bubble-column slurry reactor, 842 
bubble dispersion, 835 

bubble flow regime, 288 

bubble formation, 37 

bubble in liquid coalesce, 622 
bubble-phase gas velocity, 166 
bubble point temperature, 670 
bubble residence time, 348 

bubble, toroidal, 534 

bubble in flow regime, 216 

buoyant jet in cross flow, 32 

burner, flat flame, 189 

burning of char particle, 537 

butane hydrogenolysis reactor, 220 


Cc 


cadmium-thallium system, 148 
calcined limestone, 450 

calcium oxide, 450 

capillary rise technique, 564 

carbon, activated, 177, 680 

carbon black-potassium carbonate, 133 
carbon dioxide 133, 258, 395, 476, 510, 523, 811 
carbon dioxide/n-butane system, 869 
carbon isomer of alcohol, 203 

carbon, physically mixed, 134 

carbon powder, 510 

carbon, regeneration of, 177 
carbonaceous material, 179 

cascade controller for bioreaction, 521 
cascaded reactor, 720 

catalyst deactivation, 739 

catalyst, diffusivity of, 597 

catalyst loading vs. backmixing, 843 
catalyst particles, 818 

catalyst pellets, 44 

catalyst, porous, 646 

catalytic activity, 44 

catalytic conversion of molecules, 849 
catalytic dissociation of ammonia, 504 
catalytic effect of adsorbed material, 179 
catalytic hydrogenolysis reactor, 221 
catalytic reaction, 820 

cell of granular media, 167 

cell schematic, 182 

cellulosics, pyrolysis of, 518 

channel fractionator, 332 

char-gas reaction, 81 

char particle burning, 537 

char particle diffusion, 549 
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char particle, shrinking of, 549 

char pore structure, 538 

chemical changes in coal liquefaction, 304 
chemical equilibrium, 725 

chemical process design, 93 

chemical reaction in contactor, 235 
chemical reactor, autocatalysis in, 649 
chemically frozen mass transport, 188 
chemisorption method, 129 

chlorine atom, 838 

chromatograph for separation, 705 
churn-turbulent flow regime, 219 
circular ring, 8 

circular tube, 833 

citric acid monohydrate, 280 
closed-loop dynamics, 409 
coagulation coefficient, 802 
coal-based carbon, 178 

coal combustor, 672 

coal conversion process, 517 
coal-derived fuels, 187 

coal gasifier, 79 

coal liquefaction kinetics, 295 

coal liquefaction reactor, 296 

coal to liquid fuels, 295 

coal, nature of, 306 

coal pyrolysis, 81 

coalesced bubble flow regime, 292 
coalescence time vs. surfactant, 623 
coal-water slurry, 88 

coating of sheet materials, 808 
cocurrent downflow of liquid, 818 
cocurrent mixer, 697 

cocurrent semifluidization, 288 
cocurrent two-phase downflow, 393 
coiled configuration for flow inversion, 363 
coiled flow inverters, 367 

collection efficiency, 164 

collision model of particle, 804 
column design, 331 

column packing, 846 

column, wetted-wall, 65 

combuster, fuel, 672 

combustion of char particle, 537 
combustion gases, 187 

combustion products of burner, 189 
combustion system, 193 

combustion, volatile, 80 
compressibility of argon, 471 
compressibility for vapor, 392 
compressibility of hexane, 478 
compressibility of isobutane, 478 
compressibility of methy] chloride, 478 
compressibility of sulfur dioxide, 479 
Compton scattering, 210 
computer-aided process design, 182 
computer-aided synthesis, 69 
computer-aided tomography, 642 
computer control of reactor, 220 
computer model hydrodynamic, 529 
computer, performance test by, 722 
concentric jet, 169 

condensate flow effect, 195 
condensation in wetted-wall column, 328 
confined turbulent flow, 490 
continuous coating system, 808 
continuous countercurrent process, 770 
continuous crystallizer, 280 
continuous flow system, 462 
continuous separation, 705 

control of bioreactor, 520 

control loop design, 410 

controller for vessel reactor, 409 
convective boiling function, 840 
convective diffusion, 353 

convective dispersion, 235, 246 
coolant system, 333 

corn dust, 755 

Couette zap theory, 667 
countercurrent heat, dynamics of, 770 
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countercurrent heat exchanger, 781 
countercurrent washing, 17 

critical constant of argon, 472 

critical constent of carbon dioxide, 479 
critical constant of ethane, 479 

critical constant of methane, 472 

critical constant of methy] chloride, 479 
critical constant of sulfur dioxide, 479 
critical density of hydrocarbon mixtures, 260 
critical point measurements, 257 

critical property data, 137 

critical temperature of carbon dioxide, 259 
crystal growth in fluidized bed, 710 
crystal size distribution, 280 

crystallizer, batch suspension, 865 
curve-fitting monotonic function, 656 
culture media in wastewater, 370 

cycle behavior in homogeneous system, 653 
cycled plate column, 496 

cyclic regeneration with steam, 177 

cyclic rehydration, 59 

cycling vs. adsorption capacity, 180 
cycling vs. rehydration behavior, 60 
cylindrical bed, pressure of, 532 
cylindrical colloids, 13 

cylindrical drop model, 626 

cylindrical pellet, 639, 856 

cycloparaffins, 662 


D 


deactivation of catalyst, 739 

Dean number, 367 

decomposition of carbon dioxide, 811 
deconvolution technique, 639 
deflected buoyant jet, 30 
defluidization process, 106 
demetallization, 741 

denitrification of aqueous solution, 794 
density of argon, 471 

density of hexane, 478 

density of isobutane, 478 

density of liquid, 508 

density of methane, 471 

density of methyl chloride, 478 
density of organic carbon, 799 
density of sulfur dioxide, 478 
deposition mass flux, 195 

deposition in combustion system, 193 
Derjaguin’s theory, 8 

desorption of gases, 128 
devolatilized hydrane, 591 

dew point measurements, 187 

dew point predictions, 192 

diffusion cell flow, 594 

diffusion of crystal growth, 711 
diffusion in films of solutions, 353 
diffusion, homogeneous solid, 696 
diffusion of inert solutes, 481 
diffusion, molecular, 367 

diffusion of pyridine, 593 

diffusion, thermal, 193 
diffusiophoresis, 310 

diffusivity of ammonia, 495 
diffusivity of argon, 481, 857 
diffusivity of catalyst, 597 
diffusivity, gas, 26 

diffusivity for gasification, 590 
diffusivity vs. heterogeneous reaction, 6 
diffusivity of organometallic compounds, 741 
diffusivity, particle, 61 

diffusivity of particle, 310 

diffusivity in pore, 739 

diffusivity, resin-phase, 495 

dilution measurements, 35 
discretization method, 508 

disk-plate flow of polybutene, 631 
dispersed bubble flow regime, 291 
dispersed-phase flow, 443 
dispersed-phase holdup, 436 


dis}ersion in cylindrical reactor, 639 
disgession, liquid-liquid, 457 
dispersion in contactor, 235 

dispersion of particle, 490 

dispersion vs. steady-state behavior, 842 
dissolution in fluidized bed, 710 
dissolved-gas diffusion, 481 

distillation column, 423 

distillation, extractive, 845, 871 
distillation, multicomponent, 686 
distillation tray efficiency, 423 
distilled water, 433 

distilled water-air interface, 566 
dolomite, 450 

double layer energy of interaction, 11 
drag-reducing polymer, 274, 688 

drop in liquid coalesce, 622 

droplet, breakage function for, 457 
droplet breakage rate, 442 

droplet coalescence, 435, 446 

droplet interaction vs. mass transfer, 438 
droplet size vs. pulse frequency, 435 
droplet in liquid-liquid dispersion, 457 
drop-size distribution, 457 

drying of carbon particle, 178 

duct, gas-liquid flow in, 338 

ductless siphon, 113 

dye adsorption on silica, 692 

dynamic behavior of sludge process, 369 
dynamic modelling, 401 

dynamics of char particle, 537 
dynamics of displacement, 645 
dynamics of microbial growth, 791 
dynamics of vessel reactor, 411 


E 


eccentric annulus, 877 

eddy frequency, 503 

eddy viscosity theory, 377 

effluent concentration, 162 

effluent, particles in, 270 

eigenvalue vs. polymerization, 405 

eigenvalue of reactor, 413 

eigenvalue vs. steady state, 822 

elastic fluid, 485 

elasticity vs. mixing, 485 

electrical circuit, 766 

electrical neutrality in water, 317 

electrochemical probe of flow, 338 

electrolysis, mass transfer in, 757 

electrolytes, 874 

electron balance in oxidation, 319 

electron and carbon balance, 747 

eluent velocity vs. resolution, 709 

energy balance around column, 332 

energy balance of fans, 344 

energy balance in tank, 253 

energy, decay of, 832 

energy dissipation, 276, 397 

energy distribution vs. axial distance, 170 

energy efficiency of plasmachemical process, 
811 

energy of ethane, 479 

energy for grid-generated turbulence, 832 

enthalpy for vapor, 386 

enthalpy of carbon dioxide, 477 

enthalpy of ethane-n-heptane mixture, 186 

enthalpy for gaseous water/methane, 737 

enthalpy measurement, 387 

enthalpy of methane, 472 

entrained-bed gasifier, 80 

equality constraint, 747 

equations of state for thermodynamic 
properties, 182 

equilibria, vapor-liquid-liquid, 826 

equilibria for water/methane system, 732 

equilibrium compositional simulator, 319 

equilibrium of boron-containing species, 192 

equilibrium exchange for reaction, 725 
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equilibrium geochemical model, 317 
equilibrium liquid level, 384 
equilibrium surface tension, 218 


equilibrium theory for solute condensation, 679 


ethylacetate-ethanol-water system, 846 
ethylene, 49, 402, 524 

evaporating droplet, 835 

evaporation of liquids, 598 


evaporation in wetted-wall column, 328 


excess Gibbs energy, 143 
exchange process, 494 
extraction column, 120, 432, 697 
extraction solvent, 522, 578 
extractive distillation, 845, 871 


F 


fabrics, treated, 50 
falling film fractionators, 328, 336 


falling films, gas absorption in, 356, 688 


Fanning friction factor, 275 
fan performance data, 341 
feedback control loop, 685 


feedback control of multivariable system, 718 


ferulic acid pyrolysis, 518 

Fickian diffusion equations, 310 
film generation, revolution for, 355 
film growth rate, 195 

filter bed, fluidized, 156 

filter data, dual media, 272 

filter, fluidized, 163 

filtration process, 269 

fire retardant, 50 

first-order reaction in packed bed, 660 
fixed-bed ion exchange, 784 
fixed-bed reactor, 221, 393, 851 
flame burner, 189 

flammability of fuel, 113 
flammability of spray, 116 
Flory-Huggins theory, 579 

flow with chemical equilibria, 318 
flow in cylindrical reactor, 639 
flow inversion, 363 

flow mixing calorimeter, 386 
flow of Newtonian liquid, 507 
flow, parallel-plate rotational, 572 
flow problem of solids, 320 

flow rate of air, 192 

flow rate of boron trichloride, 192 
flow rate of propane, 192 

flow rate with weeping, 424 

flow regime, bubbles in, 216 

flow in vertical duct, 338 

fluid, elastic, 486 

fluid extraction, 522 

fluid-fluid interface, 565, 622 
fluid . 


fluid mixing in reactor vessels, 207 
fluid, viscosity of, 485 

fluidization, hydrodynamics of , 529 
fluidization, uniformity of, 860 
fluidized bed, 290, 347, 482, 513, 710 
fluidized bed, gas-solid, 346 
fluidized-bed reactor, 99, 796 
fluidized bed, solids in, 99, 858 
fluidized bed, steam in, 177 
fluidized bed structure, 164 
fluidized filter bed, 156 


fossil-fuel-fired furnaces, 187 
fossil-fuel liquid, 593 

Fourier transform equation, 347 
fractionating condensation, 333 
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fractionation in wetted-wall column, 328 
friction loss vs. energy dissipation, 276 
friction loss in polymer solutions, 274 
fugacity of ethane-n-heptane mixture, 185 


G 


gamma camera imaging system, 208 
gamma distribution, 284 

gas absorption column, 783 

gas absorption in falling film, 688 
gas absorption process, 353 

gas concentration profile, 585 

gas conversion, 25 

gas diffusivity, 26 

gas flow, 158, 189, 396, 501 

gas holdup measurement, 215 

gas holdup in semifluidized bed, 293 
gas-liquid flow, 338, 377 

gas-liquid interface, °': 816 
gas-liquid mass trans: 398 
gas-liquid-phase boundary, 395 
gas-liquid-solid fluidized bed, 858 
gas-liquid-solid semifluidization, 288 


gas mixtures, thermodynamics properties of, 191 


gas mixtures, transport properties of, 191 
gas particle mass transfer, 500, 501 
gas particle, physical property of, 534 
gas particle, suspension of, 677 
gas-side resistance, 395 

gas-solid fluidized beds, 99, 346 
gas-solid reaction, 21, 56, 557, 637, 856 
gas-solid suspension flow, 676 
gas-solid system, 512 

gas-solid virial coefficient, 510 

gas temperature profile in burner, 189 
gas transport, 492, 856 

gas velocity, 25, 108, 159, 515 

gaseous mixtures, thermodynamics of, 387 
gaseous nitrogen, 189 

gasification of carbonaceous material, 179 
gasification of coal char, 583 
gasification of hydrane, 591 
gasification reactor, 537 

gasifier, hot-bed, 529 

gasifier, mathematical model of, 79 
gases, physisorbed, 128 

gasohol dehydration system, 826 

gel as extraction solvent, 578 

gel regeneration, 581 

genetic engineering, 747 

geochemical simulator, 317 

Gibbs energy of mixing, 143 

glass crystallizer, 711 

glass furnace parameters, 250 
glass-making furnace, 249 

glass tank modelling, 256 

glass tube, borosilicate, 258 

glass vessel, cylindrical, 257 

global kinetics, 820 

glucose from corn, 753 

granular activated carbon, 786 
granular filter bed, 156 

granulated filters, 267 

granular media, cells of, 167 

gravity gap theory, 666 

group contribution model, 662 


H 


Hard-sphere mixture, 257 

header process utility system, 70 

het capacity of methane, 473 

heat evaporation, 874 

heat exchanger, heat transfer in, 781 
heat exchanger networks, 853 

heat transfer coefficient for tube, 482 
heat transfer in furnace, 249 

heat transfer, laminar-mixed, 824 
heat transfer with phase change, 835 


heat transfer process, 771 

heat transfer in tube, 833 

heat transfer in vapor phase, 330 

heat transfer, wall-to-gas, 676 

heated tube, 677 

heating of thermocouple, 678 

helical coil, bending of, 364 

helium densit;, 589 

helium-neon laser, 189 

hemoglobin concentration, 578 
hemolysis in blood flow, 569 

Henry’s constant, 3 

Henry’s law, 492 

heptane, 593 

heterogeneous catalysis, 639 
heterogeneous chemical reaction, 46 
heterogeneous flow regime, 218 
heterogeneous gas-solid reaction, 856 
heterogeneous-phase transformation, 557 
heterogeneous reaction vs. diffusivity, 6 
heterogeneous reaction kinetics, 193 
heterogeneous reactor, 21, 600 

hexane, 478 
homogeneous-heterogeneous slurry reactor, 1 
homogeneous reaction of propylene oxide, 4 
homogeneous solid diffusion, 696 
homogeneous transport, 683 
homogeneous turbulence, particle in, 802 
homogeneous reaction kinetics, 198 
horizontal tube, 482 

hot-bed gasifier, 529 

hydrane gasification, 591 

hydration cycling, 56 
hydration-dehydration reaction, 557 
hydration vs. pressure, 57 

hydration of propylene, 1 

hydraulic conveying of solids, 682 
hydraulic transportation of sand, 683 
hydrodesulfurization catalyst, 739 
hydrodynamic model for liquid holdup, 496 
hydrodynamic parameters in flow, 571 


hydrodynamic properties for transport reactor, 


23 
hydrodynamics vs. crystal growth, 710 
hydrodynamics of fluidization, 529 


hydrodynamics in non-Newtonian solutions, 218 


hydrodynamics of semifluidization, 288 
hydrodynamics of turbulent flow, 379 
hydrogen-donating solvents, 304 
hydrogen phosphate, 51 

hydrogen sulfide absorption, 66 
hydrogen sulfide oxidation, 62 
hydrogen sulfide removal, 63 
hydrogenolysis reactor, 220 

hydrolyzed gels, 580 

hysteresis system, 265 


I 


immiscible liquid-liquid displacement, 642 
impeller speed vs. power consumption, 487 
impinging stream reactor, 600 
indium-zinc system, 149 

inert solutes, 481 

inlet composition vs. oscillation, 652 
inorganic carbon, 798 

inorganic salt, 557 

inorganic flame burner, 189 

insoluble products of coal, 304 

instability in chemical reactor, 649 
integrated processing system, 226 
intrapellet diffusional resistance, 45 
inviscid liquids, 48 

ion exchange in fixed bed, 784 
ion-exchange resin catalyst, 1 

ionization potential, effect of, 204 

iron chelate solutions, 62 

isobaric saturation of carbon dioxide, 477 
isobaric saturation of sulfur dioxide, 478 
isobutane, 478 
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ethane, 479 
ethane-n-heptane mixture, 183 
ethanol, 828 
ethers, 662 
| 
4 
j fluid methane, 735 j 
fluids, non-Newtonian, 354 
fluids, polydisperse, 257 
fluids, power law, 824 
< 


isomers of aliphatic alcohols, 208 
isopropyl ether, 871 

isotherm for dye adsorption, 692 
isotherm plane for carbon, 680 
isothermal char particle, 542 
iscthermal cylindrical pellet, 646 
isothermal homogeneous reaction, 649 
isothermal inclined plate, 825 
isothermal particle model, 583 
isothermal solution, 585 

isotropic turbulence, 802, 831 


J 


jet, concentric, 169 

jet constriction frequency, 107 
jet, deflected buoyant, 30 

jet fuels, 111 

jet injection velocity, 102 

jet penetration, 104 
jet-stripped coating, 808 

jet velocity profile, 529 


K 


ketone, 201 

kinetics of polycondensation, 418 
kinetics of biofilm, 794 

kinetics of blood damage model, 574 
kinetics of chemical reaction, 725 
kinetics of coal liquefaction, 295 
kinetics of gas-solid reaction, 829 
kinetics of heterogeneous reaction, 193 
kinetics of homogeneous reaction, 193 
kinetics of hydration, 6 

kinetics of hydration-dehydration, 557 
kinetics of microorganism, 369 

kinetics of nickel catalyst, 506 

kinetics of pyrolysis of fire retardant, 50 
kinetics of rehydration, 562 

kinetics of sulfur dioxide-limestone reaction, 451 
knife blade, 666 

krypton, 481 


L 


Lagrangian finite element method, 507 
laminar blood flow, 569 

laminar flow fluid, 833 

laminar-mixed convection heat transfer, 824 
Langmuir adsorption isotherm, 705 
Langmuir isotherm, 205, 784 
Langmurian model for alcohol, 201 
Laplace transform, 347, 599, 661 
large-particle fluidized bed, 482 

laser, helium-neon, 189 

laser light, 189 

laser optical reflectance technique, 193 
latex concentration, 581 

ligand exchange, 494 

limestone, 450, 514 

linear isotherm, 772 

liquid in bubble column, 654 

liquid chromatographic separation, 705 
liquid extraction column, 442 

liquid film, thinning of, 623 

liquid flow rate, 396 

liquid holdup, 398, 496 

liquid-liquid dispersion, 457, 462 
liquid-liquid displacement, 642 
liquid-liquid equilibria, 148 

liquid material balance, 497 

liquid metal interaction, 143 

liquid molar density of ethane-n-heptane, 184 
liquid-phase axial dispersion, 655 
liquid-phase mass balance, 215 
liquid-phase property, 216 
liquid-phase reactant, 818 

liquid-phase transport equations, 337 
liquid-side mass transfer, 218 
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liquid-solid system, 710 

liquid-vapor interface, 329 

liquid velocity for semifluidization, 288 
liquid in water/methane system, 736 
liquids, inviscid, 39 

liquids, viscous, 43 

low-density polyethylene vessel reactor, 401 
low-stress hemolysis in flow, 569 


M 


macropore balance, 647 
magnesium-cadium system, 148 

Markov process, 604 

mass diffusivity prediction, 195 

mass flow of air in reactor, 600 

mass transfer in bubble columns, 217 
mass transfer with chemical reaction, 244 
mass transfer of crystal growth, 711 
mass transfer vs. droplet interaction, 438 
mass transfer in electrolysis, 757 

mass transfer in extraction column, 120 
mass transfer in contactor, 235 

mass transfer in non-Newtonian solution, 213 
mass transfer, particle-phase, 795 

mass transfer process, 771 

mass transfer product, 125 

mass transfer property for reactor, 23 
mass transfer of silica particle, 692 

mass transfer vs. surface diffusion, 593 
mass transfer theory, 188 

mass transfer in vapor phase, 330 
material balance equation, 621 
mathematical model of AC modulation, 761 
mathematical model of combustion reactor, 537 
mathematical model of gasifier, 79 
mathematical model of convection pattern, 249 
mathematical model of exchanger, 494 
membrane, polyethylene, 492 

mercury density, 589 

metal deposition, 739 

metallurgy vs. carbon monoxide, 811 
metal, pure component parameters for, 147 
methane/carbon dioxide system, 869 
methane, critical constant of, 472 
methane, density of, 471 

methane, enthalpy of, 472 

methane oxidation, 96 

methanol, 617, 670, 820 

methyl chloride, 476 

methy] isobutyl! ketone, 442 
methylamine, 616, 665 

microbial film model, 787 
microorganism kinetics, 369 

micropore Thiele parameter, 647 

mixed aeration tank, 368 

mixed culture system, 368 

mixed solvent, extraction with, 522 
mixer-exchanger-mixer system, 615 
mixer-settler extraction, 697 

mixing, binary, 18 

mixing vs. elasticity, 485 

mixing, multicomponent, 16 

mixing, particle, 102 

mixing vs. pressure, 420 

mixing in reactor system, 207 

mixing rules for physical properties, 331 
mixing vs. temperature, 421 

mixing torque requirements, 485 
mixing vessel, 461 

mixture energy parameters, 147 

molar Gibbs energy, 149 

molecular diffusion, 367 

molecular fluids, 475 

molecular model, 662 

molecular thermodynamics, 468 
molecule, catalytic conversion of, 849 
molecule, ring-containing, 662 

moment analysis, 151 

monohydrate in crystallizer, 280 


monotonic transform, 656 

Monte Carlo simulation, 285 
multicomponent distillation, 686 
multiphase contactors, 235 
multiplicity in chemical reactor, 649 
multivariable computer control, 220 
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Newton method for distillation, 687 
Newtonian fluid, 485, 571, 808 


nichols chart for open-loop system, 684 
nickel, 506, 739 

nitric oxide, oxidation of, 33 

nitrogen, 189, 510, 628, 680, 753 
nitrogen/carbon dioxide system, 870 
nitrogen in fossil-fuel liquid, 593 
noncatalytic coal char, 583 
noncatalytic reaction, gas-solid, 21, 637 
nonequilibrium stages, 15, 19 
nonequilibrium thermodynamics, 725 
nonhomogeneous shear flow, 631 
nonideal vapor-liquid equilibrium, 669 
nonisothermal char particle, 543 
nonisothermal thermogravimetric analysis, 517 
nonlinear algebraic equations, 92 
nonlinear controller for reactor, 409 
nonlinear equilibrium, 494 

nonlinear estimation method, 750 
nonlinear isotherm, 774 

nonlinear regression, 751 
non-Newtonian fluid, 354, 571 
non-Newtonian mixing, 485 
non-Newtonian solution, 213 
nonreacting porous bed, 153 
nonsteady-state countercurrent process, 770 
nonzero eigenvalue, 728 

Nusselt number,484, 825 


octane-air interface, 564 

oil saturation distribution, 642 

oil from coal, 304 

open-loop unstable system, 684 

operating conditions of reactor, 602 

optical inteference technique, 193 

optical system for deposition measurement, 189 
optical system for dew point measurement, 189 
optimization/regulation algorithm, 230 
organic carbon, 796 

organic homologues, adsorption of, 197 
organic molecules, adsorption of, 198 
organic solvent, 874 

organometallic molecules, 739 

oscillation vs. bubble residence time, 348 
oscillation for reactant, 652 

oscillatory behavior of solid particle, 607 
oxidation of ethylene, 49 

oxidation of hydrogen sulfide, 62 

oxidation of methane, 96 

oxidation of methanol, 820 

oxidation of nitric oxide, 33 

oxidation states, 319 

oxidation in uranium deposition system, 324 
oxidative absorption, 62 

oxygen absorber design, 68 

oxygen absorption, 67 

oxygen electrode, 215 

oxygen/fuel ratio, effect of, 89 

oxygen reduction vs. carbon degradation, 800 
oxygen transfer in viscous solution, 213 


P 


packed bed with diffusion, 660 
packed bed, gas holdup in, 290 
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Newtonian liquid, 507 
| n-heptane, 663 
n-hexane, 641 
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packed column, 398, 784 

packed liquid extraction column, 442 
packed rectification column, 845 
parallel-plate rotational flow, 572 
particle collision, 802 

particle concentration in effluent, 270 
particle diffusivity, 61, 310 


particle impac*-heating profile, 678 
paiticle mixing experiment, 101 


particle movement in bed, 529 
particle-phase mass transfer, 795 
particle, physical property of, 289 
particle in semifluidized bed, 288 
particle-size distribution, 659 
particle size effect, 513 

particle, spherical catalyst, 45 
particle velocity, 803 

particle transport, 310 

Peclet number, 154, 248, 423 
pellet, isothermal, 646 

pellet selectivity, 49 

pellet string reactor, 639 

pellet, catalyst, 44 

penetration theory, 314 
pentane-distilled water system, 836 
pentane soluble, 298 

perforated plane column, 846 


phase equilibria for water /methane system, 732 


phase equilibrium, 182, 330 
phenanthrene, solubility of, 523 
photochemically produced chlorine, 838 
photon absorption, 839 

physical data of organic solvent, 874 
physical property of gas particle, 534 
physical property of particle, 289, 534 
physical property of solute, 202 
physical property of solvent, 202 
physicochemical property of sale, 712 
physisorbed gases, 128 

physisorption forces, 129 

pipe, 377, 682 

plane parallel disc model, 626 

plant utility system, design, 69 

plasma decomposition of carbon dioxide, 811 
plasma hemoglobin concentration, 573 
plug flow, electrochemical probe in, 339 
plug flow of liquid, 425 

plug flow model, 235, 442 

plug flow, wall friction in, 340 
plugging of pore, 740 

pneumatic transport reaction, 21 
poisoned pore, 741 

polar fluid, 475 

polybutene, 631 

polycondensation reaction of vinyl, 416 
polydisperse fluids, 257 

polyelectrolyte gel, 578 

polyethylene, high-density, 263 
polyethylene membrane, 492 
polyethylene-terephthalate synthesis, 415 
polyethylene vessel reactor, 401 
polymer, drag-reducing, 688 

polymer gel, 579 

polymer solution, 274, 353 

polymer in wetted column, 689 
polymeric additives, 111 
polymerization of ethylene, 402 
polymerization pressure, 406 
polymerization temperature, 403 
population balance technique, 280 
pore characteristics of char; 591 

pore diffusion model, 692 

pore diffusion resistance, 452 

pore growth simulation, 829 
pore-mouth plugging, 739 
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pore volume analyzer, 199 

pore volume vs. diameter, 455 

porosity profile in jet, 534 

porosity vs. surface area, 588, 830 
porous bed, 153 

porous catalyst, 646 

porous char particle, 537 

porous distributor, 861 

porous media, 317 

porous sedimentary formation, 317 
porous silica-alumina pellet, 593 
potassium alum, 711 

power consumption vs. impeller speed, 486 
power law fluids, 824 

Powhatan coal, 306 

Prandtl number, 249 

pressure for bubble formation, 41 
pressure distribution of fan, 345 
pressure distribution measurement, 195 
pressure drop for air-water system, 383 
pressure drop for bed, 861 

pressure drop vs. energy dissipation, 276 
pressure drop in extraction column, 120 
pressure drop vs. filtration time, 270 
pressure drop in flow inverter, 366 
pressure drop in gas-liquid flow, 288 
pressure drop of pellet string reactor, 639 
pressure drop of reactor, 600 

pressure drop by wall friction, 340 


pressure fluctuation in fluidized bed, 346, 513 


pressure vs. hydration, 57 

pressure, polymerization, 497 

pressure of cylindrical bed, 532 

pressure of self-diffusion, 641 

pressure of solid, 534 
pressure-temperature operating curve, 71 
process control theory, 221 

process simulation, 182 

propane, 192, 523 

propane/n-butane system, 868 

property of binary mixture, 257 

property estimation method, 137 
propylene, 524 

propylene oxide, hydration of, 2 
pseudoequilibrium during desorption, 130 
pseudosteady-state approximation, 725 
pseudosteady-state char particle, 551 
pulse frequency vs. droplet size, 434 
pulsed-plate extraction column, 432 
pulsing flow regime, 393 

pulverized coal combuster, 672 

pure birth model, 268 

pure component parameter for metal, 147 
pyridine, adsorption of, 593 

pyrolysis of ammonium vanadate, 53 
pyrolysis of coal, 80 

pyrolysis of fire retardant, 50 

pyrolysis parameters, 518 

pyrolysis of sodium tungstate dihydrate, 53 
pyrolysis of treated fabrics, 50 
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quartz reactor, 178 
quasilinear hyperbolic system, 679 
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radial sampling layers, 102 
Rayleigh number, 249 

reactant, oscillation for, 652 
reactant/pore size ratio, 850 
reaction model of char particle, 549 
reactive gas, diffusivity of, 857 
reactor bed analysis, 151 

reactor control configuration, 222 
reactor, fixed-bed, 221 

reactor, mixing in, 207 

reactor, transport, 21 

reboiler vapor flow rate, 336 


recipricating plate extraction column, 697 
rectification column, 874 

recycle solvent, 302 
reflectance-interference, 187 
reflected light interference, 189 
regeneration of carbon, 177 
regeneration with steam, 177 
regression analysis, 140 

regression value of coefficient, 437 
rehydration kinetics, 562 
resin-phase diffusivity, 495 


Reynolds number, 195, 248, 275, 288, 485, 530, 


600, 632, 677, 713 
Reynolds’ two-equation model, 831 
rheological property of solution, 275 
ring-containing molecule, 662 
rotating disk electrode, 760 
round air jet, 673 
Rushton turbine impeller, 485 


salt as fire retardant, 54 
salt/ash-containing combustion gas, 187 
salt, dissolution of, 710 

salt hydrate, 557 

salt, thermal analysis of, 52 

sand, hydraulic transportation of, 683 
saturated aqueous solution, 875 
Schmidt number, 195 

second-order kinetic model, 778 
second-order reaction in jet, 30 
sedimentation vessel, 368 
self-diffusion of liquid, 641 
semifluidized bed behavior, 292 
separation, chromatograph for, 705 
separation by distillation, 871 
separation process, 578 

shale oil, 593 

shear-induced condensate flow, 197 
shrinking char particle, 549 

silica, 249 

silica alumina, 595 

silica, dye adsorption on, 692 

silver alumina system, 130 
silver-alumina, thermal desorption of, 135 
simulation, process, 182 
single-pellet continuous-flow system, 593 
single-pellet reactor, 646 
single-stage reactor, 601 
single-tube reactor, 505 

sintering constant, 857 

sinusoidal current, 765 

stirred vessel, 502 

sludge process, dynamics of, 368 
slug flow regime, 213, 288 

slugging in fluidized bed, 513 
slurry concentration, 271 

slurry reactor, 1, 842 

sodium carbonate, 249 

sodium dodecylbenzene sulfonate, 177 
sodium sulfate solution, 217 
sodium thiosulfate, 711 

sodium tungstate dihydrate, 51 
solid diffusion, 696 

solid inorganic salt, 557 
solid/liquid washing, 15 

solid loading in jet, 532 

solid mixing, 102, 858 

solid particle, 26, 534, 600, 843 
solid reactant concentration, 27 
solid-state diffusion process, 557 
solid tracer particles, 99 

solid transformation, 557 

solids, dissolution of, 318 

solids in fluidized bed, 99 

solids in pipeline, 682 

solids, precipitation of, 317 

solids pressure, 534 

solubility of phenanthrene, 523 
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particle dispersion, 490 
particle in fluid, 631 
| 


solubility of propylene oxide, 3 
solubility in uranium deposition system, 322 
solute adsorption, 199 

solute condensation, 677 
solute-free wash liquor, 19 

solute parameter correlations, 205 
solute physical properties, 202 
solute velocities, 245 

solutes, polymeric, 111 

solution-air interface, 564 

solvent compatibility, 118 

solvent, extraction with, 522 
sc!vent physical property, 202 
solvent Reynolds number, 274 
solvent viscosity, 113, 275 
solvophobic interaction, 197 
sorbents, parameters for, 453 
sorbents, sulfation of, 456 

sorptive capacity of dolomite, 450 
sorptive capacity of limestone, 450 
sorptometer schematic, 132 

sphere in fluid flow, 631 

spherical colloids, 11 

spray flammability, 116 

SRC recycle solvent, 307 

stability of liquid film, 624 

stability of bioreactor, 521 
steady-state behavior vs. dispersion, 842 
steady state, distillation column at, 686 
steady-state distribution, 442, 466 
steady state vs. eigenvalue, 822 
steady state modelling, 401 
steady-state simulation of chemical process, 93 
steady-state solution, 651, 671 
steady-state vapor flow, 497 

steady viscometric flow, 571 

steam in fluidized bed, 177 

steam gasification, 179 

steam system operating curve, 72 
stirred liquid-liquid system, 457 
stirred tank reactor, 304, 795 
stochastic control equations, 224 
stochastic controller, design of, 220 
stochastic treatment, 267 

stress regime of cell, 569 

stress vs. shear rate, 276 

stripping factor vs. tray efficiency, 430 
suboptimal truncation point, 153 
substrate concentration, 792 
sulfation of calcined limestone, 450 
sulfation reaction, 450 

sulfation of sorbents, 456 
sulfur-containing molecule, 744 
sulfur dioxide, 478 

supercooling in crystallizer, 283 
surface area analyzer, 199 
surface-tension condensate flow, 196 
surfactant vs. coalescence time, 623 
surfactant vs. mass transfer, 218 
surfactant-polymeric film, 688 
suspension of gas particle, 677 
synthesis, computer-aided, 69 
synthetic wastewater, 370 
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Teflon plate, 698 

temperature, polymerization, 406 
temperature profile of char particle, 545 
temperature profile for thermocouple, 677 
terephthalic acid crystal, 865 

ternary hydrocarbon mixtures, 260 
tetrahydrofuran solubles, 295 
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thallium-cadmium system, 148 

thermal analysis of ammonium meta vanadate, 
53 

thermal analysis of salts, 52 

thermal behavior coal conversion, 517 

thermal change in coal liquifaction, 304 

thermal desorption of carbon dioxide, 133 

thermal desorption of silver-alumina, 135 

thermal! diffusion mass transport, 193 

thermal regeneration of adsorption bed, 679 

thermal regeneration of carbon, 178 

thermocouple, temperature for, 677 

thermodynamic property of gas mixture, 191 

thermodynamic property of methane, 732 

thermodynamics of gaseous mixtures, 387 

thermodynamics, molecular, 468 

thermodynamics, nonequilibrium, 725 

thermodynamics of water, 874 

thermogravimetric analysis, 517 

thermophoresis, particle deposition by, 310 

thick compressed film theory, 197 

Thiele modulus, 586, 741 

Thiele parameter, 647 

thinning of liquid film, 623 

three-dimensional natural convection, 249 

time delay system, 717 

tobacco, pyrolysis of, 518 

toluene, 298, 663 

toroidal bubble in fluid bed, 534 

torsional flow of fluid, 631 

tracer particle mixing, 102 

tracer studies with flow, 209 

transport in polymer solution, 353 

transport properties of gas mixtures, 191 

transport reactor, 21 

tray efficiency vs. weeping, 430 

trickle bed for liquid-phase reactant, 818 

trickle-bed reactors, 393 

truncated data, 151 

tube, circular, 833 

tube fluid heat capacity, 783 

tube wall, heat transfer in, 777 

turbine impeller, 485 

turbulence, particle in, 802 

turbulence of stirred vessel, 502 

turbulence, two-equation model for, 831 

turbulent axial dispersion, 654 

turbulent dispersion of particle, 490 

turbulent flow in column, 65 

turbulent stratified pipe flow, 376 

turbulent-turbulent flow, 377 

two-phase jet, 675 


U 


ultrafiltration, 578 

unstable steady state, 651 
unsteady reactor process, 151 
uraninite wave, velocity of, 325 
uranium deposition problem, 319 
uranium roll front, 324 


¥ 


vacuum dehydration, 559 
valeric acid, 794 

vanadium, 739 

vapor in condensation, 334 
vapor, enthalpies for, 386 
vapor in evaporation, 335 
vapor flow, steady-state, 497 
vapor fractions of bubble, 183 
vapor holdup, 785 
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vapor hydration behavior, 56 
vapor-liquid equilibrium, 191, 867, 669 
vapor-liquid-liquid equilibria, 826 
vapor molar density of ethane-n-heptane, 185 
vapor phase, heat transfer in, 330 
vapor phase, mass transfer in, 330 
vapor-seeded flame burner, 189 
vapor in water/methane system, 736 
variational inequality minimization theory, 468 
velocity, axial gas, 531 

velocity of bubble vs. time, 837 
velocity distribution of fan, 344 
velocity, gas, 25, 515 

velocity, migration, in fluid, 632 
velocity of particle, 803 

velocity in shear layer, 674 

velocity of uraninite wave, 325 
vertical duct, flow in, 338 

vibrated orifice, 37 

vinyl end group, 417 

virgin carbon, 178 

viscoelastic fluid, 631 

viscometric flow, 571 

viscosity of blood, 571 

viscosity vs. displacement, 564 
viscosity of fluid, 485 

viscosity of liquid, 508 

viscosity, non-Newtonian, 572 
viscosity vs. shear rate, 276 

viscosity, solvent, 275 

viscosity, turbulent, 379 

viscous liquids, 43 

viscous non-Newtonian fluids, 354 
volatile combustion, 80 


w 


wall drag vs. energy dissipation, 276 
wall friction in plug flow, 340 
wall-to-gas heat transfer, 676 

wall shear measurement, 338 

wall temperature in condensation, 334 
wall temperature in evaporation, 335 
washing, countercurrent, 17 

waste heat, 69 

wastewater, synthetic, 370 

waste water treatment, 787 

water-air interface, 265, 564 

water bubble column, 655 
water/methane system, 732 

water rivulets, 263 

water stream, particle in, 807 

water, thermodynamic property of, 732 
water velocity vs. pressure, 122 
weeping vs. distillation tray efficiency, 423 
weighted moments, method of, 152 
weighting factor, 153 

wetted column, gas absorption in, 689 
wetted-wall column, 64, 328, 358 
wind tunnel, 33 


xenon, 48] 
X-ray attenuation distribution, 644 
xylene, 697 


Z 
zero-order dependency on gas, 637 


zero-zero-order reaction, 638 
zinc-indium system, 148 
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